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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yuebHoro kypca «BeposSiTHOCTh U CTaTHCTHKa» 0a30BOr0 ypOBHS
i obyuaronmxcst 10-11-x knaccoB HOY «llepdexT - rumHazus» pazpaboTaHa B COOTBETCTBHH
¢ TpeOOBAHUSAMU:

o ®@enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «OO6 yrtBepxacHunu QenepaibHOTO
roCyAapCTBEHHOr0 00pa30BaTEILHOTIO CTaHIapTa CPEeIHEro 00LIero 00pa30BaHUDY;

e mpukaza MunnpocsemeHus: ot 18.05.2023 Ne 371 «O06 yrBepx)aeHuu ¢enepaibHON
00pa30BaTeNbHOI MPOrpaMMbl CPETHETO OOIIETO0 0Opa30BaHUY;

e mpukaza Munnpocsenieauss ot 22.03.2021 Ne 115 «O6 yrBepxknaenuu Ilopsaka
OpraHM3allil W  OCYIIECTBICHHUS  O0Opa3oBaTeNbHOW  JIEATENBHOCTH IO  OCHOBHBIM
00m1eo0pa3oBaTeIbHBIM MMPOTPaMMaM — OOPa30BATEIBHBIM IPOTPAMMaM HAdaIbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPETHETr0 O0IIET0 00pa30BaHUM»;

o CII 2.4.3648-20 «CaHMTapHO-3IUAEMUOJIIOTMYECKHUE TPeOOBAHMUS K OpraHU3alusM
BOCIIUTAHUS U OOYYEHHs, OTAbIXa M O3JIOPOBJICHUS JE€TEHl M MOJOJSKH», YTBEPKICHHBIX
MMOCTaHOBJICHHEM TJIAaBHOTO CaHUTAapHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urneHnueckue HOPMATHUBBI U TPeOOBaHHUSI K OOECIICYCHHIO
O0esomacHocTH ¥ (WiaHM) OE3BpPEOHOCTH ISl dYeloBeKa (aKTOpPOB Cpeabl OOUTaHUS,
YTBEPK/IC€HHBIX [TIOCTAHOBIIEHUEM TJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e KOHUENINU pa3BUTHA MaTeMaTH4eCKOIo oOpa3oBaHmUs, YTBEPKACHHON
pacniopsbkenreM I[IpaButensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOro IUIaHAa CpeAHEero oOIIero oOpa3oBaHUs, YTBEPXKACHHOTO mpukazom YHOY
«Ilepdexr - rumHazus» ot 26.08.2025r Ne 108 «O BHeceHUM M3MEHEHHl B OCHOBHYIO
00pa3oBaTeNbHYI0 MPOTPaMMy CPEIHETO 00IIeTo 00pa30BaHUs;

e (enepanbHOi pabouel mporpaMMel yuyeOHOro Kypca «BeposTHOCTh M CTaTUCTHKAY,
KOTOpPBIH BXOJIUT B COCTaB yueOHOro npenmMera «MaTemaTikay.

PaGouas mporpamma opHeHTHpPOBaHA Ha IIeNIEBbIE MPHOPHUTETHI, cHOPMYIHpPOBAHHBIE B
denepanbHOl pabodeil mporpaMMe BOCIUTaHUS W B pabodeil mporpamme Bocmutanus YOY
«Ilepdekt - ruMHa3HSIY.

Pabouas mporpamma yueOHOTro Kypca «BeposiTHOCTH M CTaTHUCTHKa» 0a30BOTO YPOBHS
i obyuaronuxcst 10—-11-x knaccoB pazpaborana Ha ocHoBe dDenepanbHOrO rocy1apCTBEHHOIO
00pa3oBaTeNbHOIO CTaHAApTa CpEeAHero oOmero o0pa3oBaHUsS, C YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUM, MPEABABIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHUIO, U TpPaaUuLUi
poccuiickoro oOpa3oBaHus. Peanm3zanus mporpamMmbl 00€CIIEYMBAET OBJIAJICHUE KITIOUYEBBIMU
KOMIIETEHIIUSIMU, COCTABJISIIOIIMMHU OCHOBY JUISI CAMOPA3BUTHUSL U HENPEPHIBHOIO 00Opa3oBaHMUA,
LEJIOCTHOCTh OOMIEKYJbTYPHOTO, JIMYHOCTHOTO U TI03HABATEIbHOTO pPAa3BUTUS JIMYHOCTH
00ydaronuxcs.

VY4eOHbiii kypc «BeposTHOCTh M CTaTHUCTHKa» 0a30BOr0 YPOBHSI MpeAHA3HAYEH IS
¢dopmupoBaHUs y OOYYAIOIIMXCSl CTATUCTHYECKOW KYJIbTYpPHl W IOHMMAHHUS POJNU TEOPUHU
BEPOATHOCTEM Kak MaTeMaTUYeCcKOro HWHCTPYMEHTa JJsi U3Y4YEHHs CIIy4alHBIX COOBITHH,
BeIMYMH W TpoueccoB. Ilpu m3yueHumn Kypca oOOTramaroTcsl NMpeICTaBICHUS YYalIUXCS O
METOJIaX MCCIEA0BAHNUS U3MEHYMBOTO MUPA, Pa3BUBAETCA MOHUMAaHUE 3HAYUMOCTH U OOLTHOCTH
MaTEMaTUYECKUX METOJOB IIO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOIO €CTECTBEHHO-
HAyYHOTO MUPOBO33PEHHUS.

CopneprxaHue Kypca HampaBlIEHO Ha 3aKpeIICHHE 3HAHWM, MMONyYEHHBIX NMPU W3yYEHUH
Kypca OCHOBHOM IIKOJBlI M Ha pa3BUTHE NPEJCTABICHUNH O CIy4yailHBIX BeIWYMHAX U
B3aMIMOCBSI3SIX MEXIY HHUMH Ha BaXHBIX NPUMEpax, CIOKEThl KOTOPBIX MOUYEPITHYTHI H3
OKPYXaIoIIero Mupa.



B cooTBeTcTBHU C yKa3aHHBIMHU LIENIIMU B CTPYKType y4eOHOro kypca «BeposTHOCTh u
CTaTUCTHKA» CpeIHEHl IKOoJbl Ha 0a30BOM YpOBHE BBIACICHBI CIEIYIOIIME OCHOBHBIC
cojepxarenbHble TUHUU: «CiydaiiHble COOBITHS M BEpOATHOCTH», «CilydyailHble BEJITMYMHBI U
3aKOH OOJIBIINX YUCEI.

BaxHylo 4YacTe Kypca 3aHMMaeT M3y4YeHHE TI€OMETPUYECKOro U OMHOMHAIBHOIO
pacnpeneneHuii M 3HAKOMCTBO C HX HEIPEPBIBHBIMU AHAJOTaMUd — II0KAa3aTEJIbHBIM U
HOPMAaJIbHBIM PACIPENCTICHUSIMMU.

Copepxanne auHuM «CiayyailHble COOBITHS W BEPOATHOCTH» CIIY>)KUT OCHOBOM IS
(GopMHpOBaHUS NPEACTABICHUNH O paclpeleIeHud BEPOSITHOCTEH MEXAYy 3HAuYEeHUSIMU
CIlydaiiHBIX BEJTMYMH, a TAK)KE 3Ta JIMHUS HeoO0XoauMa Kak 0a3a i 3y4eHHUs 3aKoHa OOJIbIINX
yuceal — (pyHAaMEHTAIbHOIO 3aKOHA, JEHCTBYIOLIETO0 B IPUPOAE U OOLIECTBE M HMMEIOLIEro
MareMaTHueckyro  Qgopmanmzanmioo. CaM  3akoH  OOJBIIMX  YHCEN Ipeliaraercs B
03HAKOMUTENIbHON (hopMe ¢ MUHUMAJIbHBIM UCIIOJIb30BAHUEM MAaTEMAaTUYECKOTro (popMaIn3ma.

Tembl, cBsi3aHHBIE C HEOPEPBHIBHBIMU CIyYallHBIMM BEJIUYMHAMHU, aKUEHTHPYIOT
BHUMAHUE UIKOJbHUKOB HA OINMCAHMM M H3YYCHMM CIyYalHBIX SIBJICHUM C IIOMOILBIO
HenpepbIBHBIX (yHKIMHA. OCHOBHOE BHHUMAaHHE YJENSETCS IMOKAa3aTeIbHOMY U HOPMAaJbHOMY
pacripesiesieHusIM, TP 3TOM MPEIojaraeTcs O3HAKOMMUTEIbHOE H3ydeHHe Martepuana 0e3
JI0Ka3aTeIbCTB MPUMEHSIEMBIX (DaKTOB.

Ha uzyuenue kypca «BeposTHOCTb M CTaTUCTHKa» Ha 6a30BOM ypoBHE oTBoauTCs 1 4ac
B HEJIGJIO B TEUEHHE KAKIOT0 rojia 00ydeHus, Bcero 68 yuedHbIX 4acoB.

Jlis peanu3anuu nporpaMMbl HCHOJIb3YOTCS YU€OHUKH, JOMYIEHHbIE K HCIIOJIb30BaHHIO
IpU peaju3aluy HUMEIOUIMX TOCYJapCTBEHHYIO0 aKKpEeIUTAlUI0 00pa30BaTENIbHBIX MPOrpaMm
HAyaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeAHero oouero oOpa3oBaHMs OpPraHU3ALUSIMM,
OCYLIECTBIISIOIMMU  00pa30BaTeNIbHYIO JESTENbHOCTh, IPUKAa30M MUHIOPOCBELIEHUS OT
26.06.2025 Ne 495:

e Maremaruka. BepostHocts u cratuctuka. 10 kmacc. ba3oBbiii u  yrimyOsneHHbIN
ypoBHU. YueOHoe mocobue/ bynumonu E.A., bymsrueB B.A.,, AO «W3parenscTBo
"IIpoceemienue"»;

e Maremaruka. BepostHocTs u cratuctuka. 11 kmacc. ba3oBblii U yriyOiaeHHBIH
ypoBHH. YueOHoe mocobue/ bynumoBnu E.A., bymsrueB B.A.,, AO «UM3parenscTBO
"IIpocBenienue».



COJEPKXAHUE YYEBHOTI' O KYPCA

10-ii kiIace

I'pad, cBs3ubIi rpad, myTu B rpade: mukibl U nenu. CTeneHb (BaIGHTHOCTh) BEPIIHHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CiyvaiiHbple 3KCIIEPUMEHTHI (OIBITHI) U CIy4yailiHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxompl). BeposiTHOCTD ciy4aiiHOTO COOBITHS. BIM30CTH YacTOTBI M BEPOSITHOCTH COOBITHH.
CryyaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMMU.

Onepanuu HaJl COOBITUSIMU: TIepeceueHne, 00beTMHEHNE, TPOTUBOIOIOKHBIE COOBITHSI.
Huarpammsl Ditnepa. @opmyJia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHHUE BEPOSITHOCTEN. [IepeBo Cily4aiiHOro 3KCIIEPUMEHTA.
®dopmyna moaHo# BeposaTHocTH. Dopmyna baiieca. HezaBucumebie coObITHS.

bunaphblii ciyyaiiHbli ONBIT (MCHIBITAHUE), YCIEX U Heynaya. He3aBucuMble UCIIBITAHUSL.
Cepust He3aBUCHMBIX HUCHBITAHUN 10 nepBoro ycmexa. [lepecraHoBku u daktopuan. Yucio
couetanuil. Tpeyronabauk Ilackans. ®opmyna bunoma HeroToHa.

Cepus He3aBucHUMbIX HcnbITaHul bepHymiu. CroyvaiiHblii BbIOOp M3 KOHEYHOMH
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. PacnpeneneHue BeposTHOCTEH. Jlnarpamma pacnpezneneHus.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamu. buHapHas ciywaiiHas BenuunHa. [lpumepsl
pacripesiesieHuil, B TOM 4Yuclie TeoMeTpuueckoe u 6uHomuaabHoe. COBMECTHOE paclpe/iesieHue
JBYX CIIly4aiHbIX Beau4MH. HezaBucuMblIe CydaliHbIE BEJTMYHHBI.

MaremaTnueckoe OXHJaHUEe Cilyd4ailHOW BenuuuHbl (pacnpeaenenus). I[Ipumepst
IPUMEHEHHUS MAaTeMaTH4YecKoro OXKuJaHus (cTpaxoBaHue, JoTepes). MaTtemaruueckoe
oXKujlaHue OMHapHOM ciy4aiHOM BennuuHbBl. MaTemMaTHdyeckoe OXKHUIaHHE CyMMBbI CIydailHbIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHue FTe€OMETPUUECKOI0 U OMHOMUAIBHOTO paclpeieIeHHUM.

Jlucriepcuss M CTaHAAPTHOE OTKJIOHEHHWE CIIydyailHOM BeJMYMHBI (pacmpeneneHus).
Hucniepcusi OMHapHOW CIydyailHOW BENWYMHBI. Maremarnueckoe OXUJaHUuEe MPOU3BEICHUS U
JUCIIEPCUsl CYMMBI HE3aBUCHUMBIX CIIy4alHBIX BEJIWYMH. J(ucniepcus U CTaHAapTHOE OTKJIOHEHHE
OMHOMHUAIBHOIO pachpenenenud. Jlucnepcus M CTaHJApPTHOE OTKJIOHEHHE I'€OMETPUYECKOTro
pacnpeneseHusl.

11-i1 kace

HepasencrBo YeOsbimeBa. Teopema YeObimeBa. Teopema bepnynnu. 3akoH OonblIux
yucen. BriOopounslii Meron uccienoBaHuil. Bribopounble xapakTepucTuku. OlEHMBaHUE
BEPOATHOCTH COOBITHS 110 BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX TUIIOTE3 C TOMOIIbIO
W3YYEHHBIX paclpeaeicHuil.

HenpepsiBable ciydaiinble BenuunHBL. [Ipumepsl. DyHKIMSA IIOTHOCTH BEPOATHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpeleleHHe U €ro CBOMCTBAa. 3ajaudd, NPUBOJALIME K
MOKa3aTeJIbHOMY paCIpeNeNeHN0. 3aJaud, NPUBOAAIIME K HOPMAJIbHOMY paCHpEACIICHHUIO.
@OyHKIUS TIOTHOCTH BEPOSTHOCTH II0KA3aTENBHOIO pacHpeAeneHus, (QYHKUIUS IUIOTHOCTH
BEPOSITHOCTH HOPMaJIBHOrO pactpezeneHus. OyHKIuUsA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacpeneneHus.

[TocnenoBarenbHOCTh OJWHOYHBIX HE3aBUCHUMBIX COOBITHI. 3anayu, NPUBOJAIIME K
pacupenenenuro Ilyaccona.

KoBapuanuss nByx ciywaitHeix BenuuuH. KoadduuumeHT nuHEHHOW KOppemsIu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeTUYUH. BbiOopounsblit koa¢duiuent koppendaunu. Paznuune
MEX]ly JIMHEHHOW CBSI3bI0 WM NPUYMHHO-CJIEACTBEHHOUN CBs3BIO. JIMHEHas perpeccusi, METOH
HAauMEHBIINX KBaJPaTOB.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA

JINYHOCTHBIE Pe3YIbTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOCHMSI IpOrpaMMmbl ydeOHOro kypca «BeposiTHOCTh u
CTaTUCTUKA» XapaKTEPU3YIOTCS:

I'paiknanckoe BocnuTanue:

C(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TO3UIMH OOYYalomerocss Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4JIEHa POCCUMCKOrO OOIIECTBa, MPEACTABICHUEM O MaTeMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpPakKIaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSMHU U Ha3HAYCHUCM.

IIarpnoTnyeckoe BOCIMTaAHUE:

c(OPMHPOBAHHOCTHIO POCCHICKOHN TPayKAAHCKON UICHTUYHOCTH, YBAKCHHUS K MPOILIIOMY
U HACTOSILIEMY POCCUHCKOM MaTeMaTHUKH, LEHHOCTHBIM OTHOLICHHEM K JOCTHXKEHHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JTOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHWEM JIyXOBHBIX LIEHHOCTEH POCCHICKOro Hapoaa; CcPOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOWYIMBOTO Oy IyIIEro.

JCTeTHYeCKOoe BOCIIUTaHue:

ACTETUYECKUM  OTHOIIEHHEM K MHPY, BKJIIOYas JCTETHUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUN, PaCCYX JACHUN; BOCIPUUMYUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTEMaTHYECKUE 3HAHHS B HWHTEpecax
310pOBOTO U 0e30macHOro obpaza *KHM3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETyJsSpHas (puanueckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHUTEIHHON
JeSITENIbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIOIIO0US; HHTEPECOM K Pa3InYHbIM
chepam mpohecCHOHATBEHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPHIOKECHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa3oBaHHMIO U
caM000pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PEIICHUH IPAKTUYSCKUX 3a]]a4 MAaTEMaTHIECKOW HAPaBJICHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYphl, TOHUMAHUEM BIHUSHUS COIUATBHO-
HSKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHUE MNPUPOJHONM W COLMAIBHOW CpeAbl, OCO3HAHUEM
JI00aTbHOTO  XapakTepa HKOJIOTMYECKHX  MpoOsieM; OpueHTalued Ha  IpHUMEHEHHue
MaTeMaTHYECKUX 3HAHUN IS peleHHs 3a7ad B O00JIaCTH OKPYIKAIOUIeH Cpefbl, TIaHUPOBAHUS
MOCTYTIKOB M OIIEHKU WX BO3MOXKHBIX TIOCTIEACTBUMN TSI OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOHN MPAKTUKH, TOHUMaHUEM MATeMaTUYECKOW HAyKU KakK Cepbl
YEJIOBEUYECKON NIeATEIbHOCTH, HTANlOB €€ PA3BUTHS M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIM3ALUU;




OBJIAJICHUEM S3BIKOM MAaTE€MaTUKA M MaTeMaTU4YECKOW KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYIO M  HCCIIEJOBATEIbCKYIO JI€ATEIbHOCTh
VHIWBUAYAJIBHO U B IPYyIIIE.

MeranpeaMeTHble pe3y/abTaThl

MertanpeaMeTHbIe pe3ysIbTaThl OCBOEHUS MPOrpaMMbl yueOHOro Kypca «BeposiTHOCTh U
CTaTHCTUKA»  XapaKTEPU3yIOTCS  OBJIAZJICHUEM  YHUBEPCAJIbHBIMM  MO3HABATEJbHBIMHU
JEUCTBUSMHM, YHHUBEPCAJIbHBIMM  KOMMYHMKAaTUBHBIMHM  JICHCTBUSAMH, YHHUBEPCAJIbHBIMU
PETyJIATUBHBIMU JIEHCTBUSMU.

1) VYHuBepcanbHble NO3HABaTeJbHble JCHCTBUS, oOecrneuuBalOT (OPMHUPOBAHUE
0a30BbIX KOTHUTHUBHBIX IIPOLIECCOB 00yYaroIuXcs (OCBOEHHE METOJI0B MO3HAHMSI OKPY>KAIOILIErO
MHUpa; TPUMEHEHHE JIOTMYECKUX, MCCIEeI0BATeNbCKUX oOlepaluid, yMmeHuidl paboraTh C
uHpopmanuei).

Ba3zoBrble Jloruyeckue neiicTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKH MATEMaTUUYECKHX OOBEKTOB,
IOHATUHM, OTHOWIEHUH MeXIy MOHATUAMH; (HOPMYJIUPOBATH OINpPENAEICHUs IOHATH;
YCTAHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIAacCU(UKALMK, OCHOBAHMA Uil 0000LIeHus u
CPaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3a;

e BOCIPUHHUMATh, (HOPMYIMPOBATh U MPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIEC U O0ILUE; YCIOBHbIE;

e BBIABJIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEYUS B
(akTax, JaHHBIX, HAOJMIOJAEHUAX M YTBEPXKICHUSX; Ipe/ularaTb KPUTEPUM JUIS BBIIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

e JICJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e IPOBOAUTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MAaTEMATHUYECKUX  YTBEP)KIECHUN
(mpsiMple YW OT MPOTUBHOIO), BBICTPaMBaThb APryMEHTAIMIO, MPUBOAMTH MPUMEPHI HU
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOIbI;

e BHIOMpaTh CIOCOO pelieHus y4yeOHOM 3ajauu (CpaBHMBAaTh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOoJee MOAXOASIIMM € YYEeTOM CaMOCTOSITEIbHO BBIJICIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBUA:

e HCIOJB30BAaTh  BONPOCHl KAk  HCCIENOBATENIbCKMM  MHCTPYMEHT  IO3HAHUS;
(dopMyIMpOoBaTh BONPOCHL, (PUKCUPYIOLIME MPOTUBOpEUHE, NTpobIeMy, YCTaHABIMBATh HCKOMOE
U JIaHHO€, (POpPMHUPOBATh TMIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

e IPOBOAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM OJKCIIEPUMEHT, HCCIEIOBAaHUE I10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEeKTa, SBIIEHHUS, IMPOIIECCAa, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCaMH;

e CaMOCTOSITENHHO (OpMyNnUpoBaTh OOOOMIEHWS] W BBIBOJABI 1O  PE3yJbTaTam
NPOBEIEHHOIO  HAOMIONEHUS,, WCCIEAOBAaHMs, OLEHUBATh JOCTOBEPHOCTH  MOJYYEHHBIX
PE3yIBTATOB, BBIBOJIOB M 000OIICHHIA;

e IIPOTHO3MPOBaTh  BO3MOXKHOE  DPa3BUTHE  IIpolecca, a TaKXKe  BbIIBUraTh
MPEJIIOJIOKEHNS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

e BBIABJIATH JeUUUTH HH(GOPMAIUH, TaHHBIX, HEOOXOIMMBIX JJIi OTBETA Ha BOIPOC U
JUIsl pELIEHNUs 3a]a4H;

e BbIOMpaTh HH(MOPMALMIO U3 KMCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBIICHHUS,

e CTPYKTYpHUpOBaTh WH(POpPMALMIO, TMPEACTaBIATH €€ B Pa3IUuHbBIX (opMax,
WITIOCTPUPOBATh rpaUuecKy;




e OLIEHUBATh HAJSKHOCTh HH(GOPMALMU IO CAMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) YHuBepcalbHble KOMMYHHKAaTHBHBIE J€iicTBUsA, 00ecrieunBa0T cOPMUPOBAHHOCTh
COLMAJIbHBIX HABBIKOB O0YYaOLTHXCSI.

Oo0wmenue:

e BOCIPHUHUMATh U (HOPMYIHPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUAMHU U LEISIMH
oO0IIeHus; CHO, TOYHO, TPAMOTHO BBbIp@XaThb CBOIO TOYKY 3pPEHMsI B YCTHBIX M NHCHbMEHHBIX
TEKCTax, JaBaTb IIOSCHEHUS IO XOAY pEUIeHMs 3aJayd, KOMMEHTUPOBATh IIOJyYEHHBIN
pe3yJbTar;

e B X0j€ 00CYX/IEHUS 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYkIa€MOH TEMBbI, TPOOIIEMBI,
pelraeMoil 3a/auu, BBICKA3bIBaTh WJEH, HALEJICHHbIE HAa MOMCK PELICHMS; CONOCTaBIATh CBOU
CYXJICHUS C CYXXACHUSMHU JPYTUX YYaCTHUKOB JUAIOTa, OOHApYKUBATh PAa3IU4Me U CXOICTBO
HO3ULIUI; B KOPPEKTHON (hopMe (popMyInpoBaTh pa3HOIIIACHUS, CBOM BO3PAKEHMS,;

e IIPEJCTaBJIATH PE3YJIbTAThl PELICHUS 3a/1a4M, IKCIIEPUMEHTA, UCCIIEI0BAaHUs, IPOEKTA;
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmaT BBICTYIUICHMS C YYEeTOM 3aJad [pe3eHTaluu |
0COOEHHOCTEHN ayJUTOPHH.

CoTpyannuecTBo:

e [IOHMMAaTh W HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYaIbHONU PabOTHI
IOpU pelleHuH Y4eOHBIX 3ajjay; MPUHHUMATh 1eJlb COBMECTHOW JEesATEeNIbHOCTH, IUIAHHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaesisTh BHIBI pabOT, IOrOBApUBATHCS, OOCYXKIATh
npolecc 1 pe3ybTaT paboThl; 0000111aTh MHEHUS HECKOJIBKHX JIFOCH;

e y4YacTBOBaTh B IPYyNIOBBIX (Gopmax paboThl (00CYXaeHHS, OOMEH MHEHUI, MO3TOBBIC
IITYpPMBl U MHBIE); BBINOJHATH CBOK 4acTb PabOThl M KOOPJUHHMPOBATH CBOM JIEHCTBHUS C
JpYrMMHM 4IEHaMHU KOMAaHIbl; OLIEHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT MO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

3) VYHuBepcanbHbIE PperyJsiTUBHble JCHCTBUA, oOecrneunBaroT (HOPMHUPOBAHHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anusi:

COCTABIIATh IUIAH, AITOPUTM pEIIeHUs 3a7ayd, BHIOMpATh CIOCO0 PEUIEHHS C YYETOM
UMEIOLINXCS PECYpcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHThI PEIICHUH ¢ y4eTOM HOBOM HH(popMaluu.

CaMOKOHTPOJIb:

e BIAJECTh HABBIKAMM II03HABATEIbHOW peQIIEKCUU KaK OCO3HAHHUS COBEPILAEMBIX
JEHCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3yJIbTATOB; BIAJAETh CIOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7aun;

e TMpeIBUJIETh TPYIAHOCTH, KOTOPbIE MOTYT BOHUKHYTh IPU PEIIEHUH 33/7a4d, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

e OLIGHUBATh COOTBETCTBHE pe3yJibTaTa IEIU U YCIOBHUSAM, OOBACHATH MNPUUYHHBI
JOCTHKEHHUS] WJIM HEIOCTH)KEHMSI pe3yJbTaToB JAEATEeIbHOCTH, HAXOAWTh OIIMOKY, /1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

IIpeaMeTHbIe pe3yabTaThl

10-ii knace

OnepupoBarh MOHATUSAMU: Tpad, IIOCKUN Trpad, cBA3HBINA rpad, myTh B rpade, LEb,
LIKJI, IEPEBO, CTENIEHb BEPIINUHBI, IEPEBO CIYYaHOI0 AKCIIEPUMEHTA.

UuTath U CTPOUTH TAOJIULBI U JTUATPAMMBI.

OnepupoBaTb MNOHATUSMH: CcpeaHee apudMeTHueckoe, MeauaHa, HauOoJbllee,
HalMEHbIIIee 3HaYE€HUE, Pa3Max MacCUBa YUCIOBBIX JAHHBIX.

OmnepupoBaTh MOHATUAMH: CIIy4alHBIH SKCHEPUMEHT (OIBIT) M CilydaifHOe COOBITHE,
3JIEMEHTAPHOE COOBITHE (IEMEHTAPHBIN MCXOJ) CIYyYalHOTO OIbITA; HAXOIUTh BEPOSITHOCTU B
OTIBITAaX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHUAMMU.




Haxonute u hopmMynupoBaTh COOBITHS: TEpecedeHrEe U 00bEIMHEHHIE JaHHBIX COOBITHH,
coObITHE, MPOTHBOMNOJOKHOE JIAHHOMY COOBITHIO, MCIOJIb30BaTh JUarpaMmbl  Juiepa,
KOOPJMHATHYIO TMpSAMYIO JJIi pEIIeHUs 3a/4ay, TOJb30BaThCs (HOpPMYNIONH  CIOXKEHUS
BEPOSTHOCTEW JJIsl BEPOSITHOCTEH JIBYX U TPEX CIIyYaHBIX COOBITHI.

OnepupoBarh IOHATUSAMU: YCIOBHAsI BEPOSITHOCTb, YMHOXXEHHE BEpPOSITHOCTEM,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYYAHOTO SKCIEPUMEHTA, HAXOAUTh BEPOATHOCTU COOBITHH ¢
MOMOIUIbIO MpaBUjia YMHOXKEHHS, JepeBa CIy4alHOTO OMNBITA, UCIIOJIB30BaTh (OPMYIy IMOIHOMN
BeposTHOCTH, (hopmyny baiieca mpu pemieHnr 3aaad, OnpeeNsaTh He3aBUCUMOCTh COOBITHI TIO
dbopMyIie U IO OpraHu3aIK CIy4alfHOTO SKCIIEPHUMEHTA.

[IpuMmeHsSITh W3yYeHHBIE KOMOWHATOPHBIC (OPMYJBI Il TEPEUUCICHHUS DSJIECMCHTOB
MHOKECTB, JJIEMEHTApHBIX COOBITHI CIIy4allHOTO OIbITa, pEIIeHUs 3aJad [0 TEOpUU
BEPOSITHOCTEH.

OnepupoBaTh NOHATUAMU: OMHAPHBIN CITy4allHBIA OMBIT (UCIIBITAHKE), YCIIEX U HEyAaua,
HE3aBUCUMBIE HCIIBITAHUSA, CEpUsl HCIBITAHUN, HAXOAUTh BEPOSITHOCTH COOBITHH: B CepUHU
UCIIBITAHUN [0 MEpPBOTO ycllexa, B CEpUM HUCIHbITaHUN bepHyuiM, B OIbITE, CBA3aHHOM CO
CIIy9aifHBIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH.

OnepupoBarh MOHATHUSMH: Clly4yailHas BeJIWYMHA, pACIpPEACIICHUE BEpPOSTHOCTEM,
auarpamma pacrpesiesieHusi, OMHapHas cilydaiiHas BeJIMYMHa, T€OMETPUYECKOe, OMHOMUAIbHOE
pacnpeneneHue.

11-i1 kaace

OnepupoBarh MOHATHUSAMH: COBMECTHOE pACHPEIEICHUE [BYX CIy4YallHbIX BEJIMYHH,
MCII0JIb30BaTh TaOJIUIy COBMECTHOI'O PACIpeAEIeHUs ABYX CIIy4alHbIX BEJIUYMH JJIs BbIACICHUS
pacupeneneHus Kaxx/ 101 BeTUYUHbL, OIPEIeTICHUSI HE3aBUCUMOCTH CIIy4YailHbIX BEJTUYMH.

OnepupoBarh MOHATHEM  MATEMAaTHYECKOTO  OXHUAAHUS  CIy4yalHOW  BEITUYUHBI
(pacnpenenenus), MPUMEHSITh CBOMCTBA MAaTEMaTHYE€CKOTO OXKUIAHHS TPH PEIICHUH 3ajad,
BBIUHCIISTH MATEMAaTHYECKOE 0)KHUJITaHuE OMHOMHUAIBHOTO M T€OMETPUUECKOT0 pacrpeaeeHui.

OnepupoBarh MOHATUSAMU: JUCHIEPCHS], CTAHJAPTHOE OTKIOHEHHUE CIIyYallHON BEJMYUHBI,
IPUMEHSTh CBOMCTBA JTUCHEPCUN CIIy4alHOM BEJIMYMHBI (pactpeieieHns) IpU peleHu: 3ajad,
BBIUMCIIATh JUCHEPCUI0 W CTAaHIAPTHOE OTKIOHEHHE TEeOMETPUYECKOTO M OHMHOMHAIBHOTO
pacnpeneneHuni.

BoruncnsaTe BBIOOpOUYHBIE XapaKTEPUCTHKUA IO JaHHOW BBIOOPDKE U  OIEHUBATh
XapaKTEPUCTUKU TEHEPATbHOW COBOKYMHOCTH JaHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHUKAM.
OrneHuBaTh BEPOSTHOCTU COOBITUH M TPOBEPSITH MPOCTEHINHME CTATUCTUYECKUE THUMOTE3HI,
M0JIb3YACh U3YUEHHBIMH PACIPEICICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsuuyecTBO 4acos DJIeKTPOHHbBIE
(ungposbie)
Ne i/ HaumenoBanue pa3aesioB 1 TEM IPOorpamMmal Beero Ko]—:;‘pﬁ(();];[;{],[e sz;;’rg:;;iixne OﬁpaSOBaTeJILHbIe
pecypchl

1 [IpencraBnenre  JaHHBIX W OMHCATEIIbHAS 4 Bubimnoreka LHOK
CTaTUCTHKA https://m.edsoo0.ru/e0b7b0f1l
2 | oo o | 3 ] Bubmorexa LIOK
HCXOTAMH https://m.edsoo.ru/e0b7b0fl
3 Onepanuu HaJ COOBITHSIMU, CIIOKCHHE 3 bubnuoreka LHOK
BEPOSTHOCTEH https://m.edsoo.ru/e0b7b0f1
VYcnoBHass BEpOSTHOCT, zulepeBo CIIy4aitHOTO Eubimtorexa 1IOK
4 ombITa, (GOpMyna TOJHOH BEPOSTHOCTH H 7 1 https://m.eds0o.ru/e0b7b0f1

HE3aBUCUMOCTE COOBLITHI — :
bubnuoreka LHOK
> DIICMCHTI KOMOUHATOpHKH 3 https://m.edsoo.ru/e0b7b0f1
6 Cepuu 1OCIIEI0BATEIBHBIX UCIIBITAHNUNA 4 1 Bubmorexa HOK
P ocqenonare ¢ https://m.edsoo0.ru/e0b7b0f1l
7 Crny4aliHble BEIMYNHEI U PACIIPENEIICHUS 6 Bubmuorexa HOK
y pactipea https://m.edsoo.ru/e0b7b0fl
N bubnuoreka HOK
8 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN 4 1 httos://m.eds0o.ru/e0b7b0fL

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
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11 KIIACC

Kosun4yecTBO 4acoB DJIeKTPOHHbBbIE
(uudposrbie)
Nenn/m HaumeHOBaHHe pa3ieiOB U TeM NMPOTrPaMMBbI Beero Kontpoabubie IlpakTnueckue 0GpazoBaTEIbHbIC

padoThbI padoThI pecypesr

1 Marematnueckoe 0XKUJaHHE CIIy4ailiHOM 4 bubnunoreka [HOK
BEJIIMYUHBI https://m.edsoo.ru/5fbc5dcl

2 Hucnepcuss ©  craHgapTHOE  OTKIOHEHHUE 4 1 bubnuorexa [JOK
CIIy4ailHOM BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl

bu6mmoreka [IOK
3 3axon oMb wmcen 4 1 1 https://m.edsoo.ru/5fbc5dcl

4 HenpepriBHbie Cily4yaliHbIe BEJINYHMHBI 2 bubnuorexa [JOK
(pacripeenenusi) https://m.edsoo.ru/5fbc5dcl

bu6mmoreka [IOK
> Hopmanbroe pacipenenenis 2 1 https://m.edsoo.ru/5fbc5dcl

6 [ToBTOpenue, o0OOIIEHHME W CHCTEMAaTU3ALUSA 18 1 bubnnorexka [JOK
3HaAHUHU https://m.edsoo.ru/5fbc5dcl

OBILIEE KOJIMYECTBO YACOB IO MPOT'PAMME 34 3
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnvecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema YpoKka B KO]—[TpOJ][,]—[])]e HpaKTuqecxne A3VICHNS 06pa30BaTeJILHLIe
cero
padoTbI padoTbI Y pecypcbl

1 [IpencraBieHue JaHHBIX C TOMOILBIO 1 bu6nmorexa [IOK
TaOJIUI U AUATPAMM https://m.edso0.ru/25c6d12b
Cpennee apudmeTHueckoe, MeIuaHa,

9 HauOoOJIbIICE W HAWMEHBILCEC 3HAUCHHUS, 1 bubnuorexa [JOK
pasmax, IHCIIEPCHS, CTaHJIapTHOE https://m.edsoo.ru/dd00738d
OTKJIOHCHHE YUCIIOBBIX HAOOPOB
Cpennee  apudMeTHUECKOe, MeIuaHa,

HauOoJblllee U HAUMEHbIIEE 3HAYCHUS, bubnnorexa [JOK

3 1 .
pa3max, JHCTIEpCHs, CTaHJapTHOE https://m.edso00.ru/98645f6¢
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTnueckoe, MeauaHa,

HauOoJiblliee W HAWMEHbIIIee 3HAYCHUS, bubmuoreka [IOK

4 1 .
pa3max, JHCTIepCHs, CTaHJapTHOE https://m.edsoo.ru/7c9033a8
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyyaliHple SKCIIEPUMEHTHI (OIBITHI) |

5 cl yqaﬁHLIe co6511;1/1$1 SHeEVIeHTa I)H,Ie 1 bubmotexa [TOK

Y ' P https://m.edso0.ru/347c1b78
cOOBITHA (MCXO/bI)
BepositTHOoCT,  ciydallHOTO — COOBITHSL.

6 BepositHocTH  COOBITUH B OMBITax C 1 bubnnorexa [JOK
PaBHOBO3MOYKHBIMHU DJIEMEHTAPHBIMH https://m.edsoo.ru/64d75244
COOBITHSIMHA
BeposiTHOCT,  Clly4allHOTO ~ COOBITHSL. bu6muoreka [JOK

7 1 1 .

Ilpaxmuueckas paboma https://m.edsoo.ru/5e8fa94a
Onepanuu HaJ COOBITUSIMU: TIEpECEUCHUE
8 06L£JII/LIIHeHHeH b co61)1TI/H71, 1 Bubmuorexa ITOK
’ https://m.edsoo0.ru/221c622b
MIPOTHUBOMOJIOKHBIE COOBITHSI.



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
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Juarpammbl Ditsiepa

Omnepanyu Hag COOBITUAMU: TIEpeceUeHHe,

9 00bEeINHEHNE COOBITH, bu6nuoreka [IOK
MPOTHUBOIIOJIOKHBIC COOBITHS. https://m.edsoo.ru/cc10cle?
Juarpammel Ditepa

10 | dopmyna cnox)eHHUsS BEpOSATHOCTEH bubmmorexa [TOK

https://m.edsoo.ru/3057365d
|V sepoemen, Y Bamonea 110K
: https://m.edso0.ru/9a408d25
SKCIIEPUMEHTA
p |vommr sepoemon Ve Bumorea 110K
' https://m.edsoo.ru/ble76d3a
SKCIIEPUMEHTA
I e Bumorera LOK
' https://m.edsoo.ru/47fb6b11
JKCIEpPUMEHTA

14 dopmyna MoIHONH BEPOATHOCTH bubmorexa OK

https://m.eds00.ru/15941bec

15 | ®opmyna nonHOM BEpOATHOCTH bubmmorexa [TOK

https://m.edsoo.ru/a9ec13c8

16 ®opmyna MIOJIHOU BEPOSATHOCTH. bubmuoteka [IOK
He3zaBucumbie coObITHS https://m.edsoo.ru/e3dd5ac9

bubmmoteka IIOK

17 Kontrpoaras padora https://m.edsoo.ru/29dc6ch9

18 KoM0OuHaTopHOE paBUiI0 YMHOKEHUS bubmorexa HOK

https://m.edso0.ru/2270cf70
bubnunorexa LIOK

19 Tepecranosi u daxTopua https://m.edsoo.ru/d58ce6d1

. bubnuotexa [JOK
20 | fmeno coeTanmi https://m.edsoo.ru/7904dfb0
21 Tpeyronsauk Ilackans. ®opmyna 6GuHoma bubmuoteka [IOK

Hrrotona

https://m.edsoo.ru/fa47998f
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bunapHs1i CIIy4anHbI1 OIIBIT

2 Hewmeme wemmamn,  Copm 1 Bu6morera LIOK
. https://m.edsoo.ru/2e1f2368
HE3aBHCHUMBIX HCIIBITAHUNA [0 TIEPBOTO
ycrnexa
23 Cepus HE3aBHCUMBIX WCIIBITAHU I 1 bubmmoreka [JOK
bepuyu https://m.edsoo.ru/e9572a68
2 pucnsccuan padors ¢ ncromsoamme. 1 BuGmiorexa LIOK
https://m.edsoo.ru/f4al5al4
ANEKTPOHHBIX TAOJIHIL
. bubnuoreka [{OK
25 Coyuaiinas penumya 1 https://m.edso0.ru/639be9aa
26 Pacnipenenenune BEPOSITHOCTEH. 1 Bbu6mmoteka [JOK
Jluarpamma pacrpeeieHus https://m.edsoo.ru/6dc7ff39
27 CyMMa # TpOU3BEACHHE CIIy4alHBIX 1 bubmmoreka [JOK
BEJIMYMH https://m.edsoo.ru/51b7ed5f
o8 CymmMa ¥ TNpOM3BEICHHE CIy4YaillHBIX 1 bubnuoreka [IOK
BEJTMYMH https://m.edsoo.ru/c2757cc3
29 [Ipumepsl pacnpeneneHuii, B TOM 4YHCIE 1 bubmmnoreka HOK
reOMETPUYECKOe U OMHOMHUAIILHOE https://m.edso00.ru/91e08061
30 IIpumepsl pacnpeneneHuid, B TOM YHUCIE 1 bubmuoteka [IOK
reOMETPUYECKOe M OMHOMHUAIIbHOE https://m.edsoo.ru/5afffO5f
31 [ToBTOpEHwUe, 00o01IeHe u 1 bubmmnoreka HOK
CHCTEMATH3ALHS 3HAHWI https://m.edsoo.ru/0f4d3cd7
30 [ToBTOpEHwUe, 00oO01IeHne u 1 bubmmnoreka HOK
CHCTEMATH3ALHS 3HAHWI https://m.edsoo.ru/e01a3dc4
bubnunorexa LIOK
33 Hrorosas rontpomsnas padota . https://m.eds00.ru/a985ae79
34 [ToBTOpEHME, 0000mmeHne u 1 but6mmorexa [IOK
CHCTEMAaTH3aLUs 3HAHUH https://m.edsoo.ru/1ddca5e0
OBHIEE KOJIMYECTBO YACOB 1O 34

INPOI'PAMME
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11 KIIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE HU(POBHIE

aTa
Ne i/ Tema ypoka A o0pa3oBaTeJbLHbIE
yp Beero Kontpoabubie IIpakTuyeckue wsyeHus |
padoThbI padoThbI pecypcbl
[ToBTOpeHwue, o0o0mienue,
cucrematusanus 3HaHuil. CioydailHble bu6nmoreka [IOK
1 . 1 )
ONBITBI W  BEPOSATHOCTU  CIIyYalHBIX https://m.edsoo.ru/430d330a
COOBITHUIA.
[ToBTOpEHUE 00o001IeHne
2 CI/ICTGNII:)aTI/I?;a, ust 3HAHUH Hée 1/11/; 1 bubmorexa HHOK
! . p https://m.edso0.ru/a573a292
HE3aBUCHUMBIX UCIIBITAHUH.
[ToBTOpEHHE, 0000111eHHE,
cucremarusanysa 3Hauui. CiydalHble
3 OIBITEI | IIBe OSATHOCTH cnyqaﬁHHX 1 Bubmiorexa HOK
. P Y https://m.edso0.ru/07a5e861
COOBITHH. Cepun HE3aBUCUMBIX
HUCIIBITAHUH.
CnyuaiiHple OMNBITBI U BEPOATHOCTH
4 CITy4alHBIX COOBITHH. Cepun 1 bubmuoreka [JOK
HE3aBUCUMBIX  MCHBITAaHHWN.  Pelenue https://m.edsoo.ru/32bc29bf
3agaduii u3 EI'D.
[Tpumepsl IpUMEHEHHS] MaTeMaTH4YEeCKOTO bu6nmorexa LIOK
5 1 )
OXHJIaHUs (CTpaXxOBaHUE, JTOTEepes) https://m.edsoo0.ru/ea27084d
6 Maremarnueckoe — OXXKHAAHUE  CYMMBI 1 bubmmnorexka HOK
CITy4alHBIX BEIUYHH https://m.edsoo.ru/Oadefe9e
MaremaTtnueckoe OXKHUIaHUE
7 T€OMETPUUECKOTO | 6I/IH0MI/IanHLH0r0 1 bubmorexa HHOK
pHrecko https://m.eds00.ru/20de2fc2
pacnpeneneHuit
MaremaTtnueckoe OXKHUJAaHUE
8 T€OMETPHUECKOIO U 6I/IHOMI/IaJ'I§HOFO 1 bubnmorexa LIOK
P . https://m.edso0.ru/17b0e769
pacnpeneneHuit
9 Jucniepcust U cTaHAApTHOE OTKJIIOHCHHE 1 bubnunorexa [IOK
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https://m.edsoo.ru/bcc67f76

10  /lucmepcus U CTaHIAPTHOE OTKIJIOHEHHE bubmmorexa [IOK
https://m.edsoo.ru/bf78aad6
11 Hucnepcun reoOMETPUYECKOTO u bubmuorexa [IOK
OMHOMHAIILHOTO pacIpeeICHuUs https://m.edsoo.ru/4b5a495e
19 Ilpakxmuueckas paboma c Bu6mumoteka [JOK
UCNONB308AHUECM INEKMPOHHBIX MAOIUY https://m.edsoo.ru/a53cd884
13 3akoH OoJpmUX YHcel. BBIOOpOYHBIH bubnuorexa [JOK
METOJI HCCIIEI0BAHNUI https://m.edsoo.ru/94ddc34a
14 3akoH Oonpmmx uucend. BwiOopouHbIii bubnnorexa [JOK
METO]I HCCIICIOBAHUI https://m.edsoo.ru/cf23b369
15 [IpakTuueckast paboTa ¢ MCIOIb30BAaHUEM Bbu6mmoteka [JOK
9JIEKTPOHHBIX TAOJIHUIY https://m.edsoo.ru/6¢cl1d11a6
bubnuoreka [{OK
16 Kontpouenast pagora https://m.edsoo.ru/7e379f8f
[IpuMepsl  HENpPEpBIBHBIX  CIIy4anHBIX
17 BEJINYMH. OyHKIMA MJIOTHOCTH bu6nmoreka LIOK
pacrpeeneHus. PaBHOMEpHOE https://m.edsoo.ru/9f5b423d
pacrpesielieHue 1 ero CBOMCTBa
[Ipumepsl  HEMpPEepBIBHBIX  CIyY4alHBIX
18 BEJINYMH. OyHKIUA IIJIOTHOCTH bubmmnoreka HOK
pacnpeseneHus. PaBHOMepHOE https://m.edsoo.ru/b1c2712e
pacnpenesieHue U ero CBOMCTBa
19 paempercaenmo. Gy normoern BuGmaorexa [1OK
N ' https://m.eds00.ru/97c19f59
CBOICTBa HOPMAJILHOTO PaCIpeIeIeHUS
20 Ilpakmuueckas paboma c bubmuoreka [IOK
UCNONB308AHUEM INEKMPOHHBIX MAOIUY https://m.edsoo.ru/1f1f9ad9
[ToBTOpEeHN HU u
21 CI/IOCTe(I)viieTH;’IlHﬂ 3Ha(1)1?4(1)716m(§HH2aTeanaﬂ bubmorexa ITOK
' https://m.edsoo.ru/72953f4c
CTaTHCTHKA
22 TloBropenwue, 000011eHIe u bubmuoreka [JOK
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cuCTCMaTu3anusa sHaHui. OnwucareilbHas
CTaTUCTHKA

https://m.edso0.ru/b699ad0c

[ToBTOpEHME, 000011IEHNE u

23 cucrematuzanus 3HaHUW. ONBITEI  C bubnuorexa [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fcbacf9
COOBITHSIMH
[ToBTOpeHwMeE, 00001eHNe u
cucteMaruzaums 3HaHUM. ONBITEL  C bu6nmmoreka [IOK

24 ]
PaBHOBO3MOYKHBIMHU JJIEMEHTapHBIMH https://m.edsoo.ru/538fd7cf
COOBITUSMHU
[ToBTOpEHHE, 000011IEHNE u
cucTemMaTu3auuvs 3HaHui. Beluucinenne

o5 BEPOSTHOCTEH COOBITHI C TPHUMEHEHUEM bubnnorexa [JOK
bopmyar u  rpadUUeCKHX  METOJIOB https://m.edso0.ru/272910f5
(koopauHaTHas npsiMas, JIEPEBO,
auarpamma Dusepa)
[ToBTOpeHwMeE, 00001eHne u
cucTeMarusalus 3HaHWid. Beruucienue

26 BEPOSTHOCTEH COOBITHI ¢ IpUMEHEHHEM bubmuoteka [IOK
bopmya u  rpadUUecKHX  METOJIOB https://m.edsoo.ru/dc9ad6ca
(koopauHaTHas npsimMas, JIEPEBO,
nuarpamma Jusepa)
[ToBTOpeHue, 000061IeHNE u
cuUcTeMaru3alus 3HaHWid. Beruucienue

27 BEPOATHOCTEH COOBITHII C NMPUMEHEHHEM bubmmnoreka HOK
dopmMyn um  TpaduUYECKHX  METOIOB https://m.edsoo0.ru/5964f277
(koopauHaTHAs npsmas, JIepEBO,
auarpamma Jisepa)
[ToBTOpeHwme, 00001eHNe u
CHCTEMATH3ALA  3HAHHI. Breruncnenue Bu6motexa LIOK

28 BEPOATHOCTEH COOBITHII C MPUMEHEHHEM

bopmyn ©u  TpadUUYECKUX  METOIOB
(koopauHaTHas npsimasi, JIepeBo,

https://m.edsoo.ru/e71debe4
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auarpamma Oiliiepa)
[ToBTOpeHwme, 00001eHNe u
cucrematusanus 3HaHuil. ChoydailHble 1 h ttpsE?rgzlazzzK?u%gtI)éebeB
BEJIMUMHBI U paclpeeseHus — '
[ToBTOpeHwme, 00001eHNe u Bubmorexa LIOK
cucrematusanus 3HaHuil. ChoydailHble 1 .
BeTHIMHb] H ACTIPEAETICHHS https://m.edsoo.ru/1cc2df8f
[ToBTOpeHwMeE, 00001eHNe u
CHUCTEMAaTU3aIU 3HAHUH. bub6nmoreka [IOK
MaremaTu4eckoe OXUJAaHUE CIy4aiHON . https://m.edso0.ru/aeal298c
BEJINYHUHBI
[ToBTOpEHHE, 000011IEHNE u
CUCTEMATHU3AIUS 3HaHUH. bubnnorexa [JOK
MaremaTu4eckoe OKHAaHHE CIy4aiHON 1 https://m.edsoo.ru/640a8ebf
BEJIMYNHBI
bubnuoreka IIOK

Wrorosast koHTpobHas padoTa 1 1 https://m.edsoo.ru/Léfd6d597
[ToBTOpEHwme, 000011eHNe u 1 bubnnorexa [JOK
CHCTEMATU3aLMA 3HAHUI https://m.edso0.ru/5006273e

OBHIEE KOJIMYECTBO YACOB 11O 34 5 3
INPOI'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOT'PAMMBI

10 KUIACC
Kon .
HpOBEpHENMOD IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOeHUs 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odpasoBanusi
pe3yJbTarTa
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  MOHATUSMHU:  CcpenHee — apudmernyueckoe,  MeauaHa,
HauOoJIbllIee, HAMMEHbIIIEe 3HAUeHHE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATHAMH: CIy4YallHBIA SKCHEPUMEHT (OMBIT) U ClydyailHOe
coOBITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIM MCXO0J) CIy4yailHOro
6.3 OTbITa; HAXOAUTH BEPOSTHOCTH B ONBITAX C PABHOBO3MOKHBIMH CITy4aliHbIMH
COOBITHSIMH, HAaXOJUTh U CPAaBHHUBATH BEPOSTHOCTH COOBITHN B HM3yYEHHBIX
CIIyYaiHBIX SKCIIEPUMEHTAX
Haxogute u QopmynupoBaTh COOBITHS: TiepecedeHre U OObeIUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BAThCS [UarpamMmamu Jijepa u GpopMyJoi CIoKeHUsT BEPOSITHOCTEH
MIPU PEIICHUH 3a/1a4
OrniepupoBaTh MOHITHSMU: YCIIOBHAsI BEPOSTHOCTh, HE3ABUCUMBIE COOBITHS;
6.5 HaxOJIUTb BEPOATHOCTU C MOMOIIBIO MPaBUJIA YMHOXKEHHUS, C IMOMOIIbIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [TpuMeHATh KOMOMHATOPHOE MPABWJIO YMHOXKEHUS MIPU PEIICHUU 3a/1a4
OnepupoBaTh MOHATUAMU: HUCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEpUs
6.7 WCIIBITAaHUH, YCIIEeX U Heylaua; HaXOIUTh BEPOATHOCTH COOBITUH B CepHUH
HE3aBUCUMBIX MCHBITAHUM JO TEpBOr0 YCIEXa, HAaXOJIUTh BEPOATHOCTHU
coObITHI B cepuH UctibITaHui bepHyum
6.8 OnepupoBaTh  TOHATHSAMHU:  CIydyailHas  BEJIMYMHA,  paclpenelieHue
' BEPOSITHOCTEM, TMarpaMma pacrpeaesieHus
11 KJIACC
Kon .
IpoBepHEEMOTO IIpoBepsiemble npeMeTHbIe Pesy/IbTaThI 0CBOEHUs 0CHOBHOM
——— o0pa3oBaTe/IbHOI NPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh  BEpPOSTHOCTH  3HAYEHUW  CIyYalHOM  BEJIIMYMHBI IO
pacnpeieNeHUI0 WK ¢ TOMOILBIO AMarpaMm
OnepupoBaTh NOHATHEM MAaTEMAaTUYECKOTO OKUJAHUSA, PUBOJUTH MIPUMEPDI
5.2 TOTO, KaK MPUMEHSETCS MaTeMaTUYeCKOe OXKHJIaHHWE CIyYalHOW BEIIMYWHBI,
HaXOJIUTh MATEMATHYECKOE OKHMIAHHE 110 JAHHOMY PacIpeaesICHUI0
5.3 HmeThb npeacTaBiaeHUE O 3aKOHE OOJIBIITUX YHCET
54 HMeThb npeacTaBiaeHUE 0 HOPMAIBHOM pacipeiesieHUN




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

6.2

[IpencraBnenue TaHHBIX ¢ TOMOIIBIO TabauIl U nuarpamm. CpenHee apudMeTHIECKOe,
MearaHa, HauOoJIbIliee ¥ HAMMEHbINIeE 3HAYCHUS, pa3Max, TUCTIEPCUS M CTaHAAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

Crnyualinbple SKCIIEPUMEHTHI (OTBIThI) U CIy4yaiiHble COOBITHUS. DJIEeMEHTApHBIE COOBITUS
(ucxonbl). BeposTHOCTH Clay4ailHOrO cOOBITHS. BIU30CTh YaCTOTHI W BEPOATHOCTH
coObITuii. CrydallHbIe ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
BeposTHOCTH COOBITHI B OIBITaX C pABHOBO3MOKHBIMH JICMEHTAPHBIMU COOBITHSIMH

6.3

6.4

Onepanuu HaJl COOBITHAME: TIEpeceUCHIE, 00bETUHEHHUE, TIPOTHBOTIOIOKHBIC COOBITHS.
Huarpammsl Ditsiepa. @opMyiia c0KeHHS] BEPOSITHOCTEN

VcnoBHass  BEpOSTHOCTb.  YMHOXKEHHME  BeposATHOCTeH.  JlepeBOo  ciaydailHOTO
skcniepuMenTa. @opmyria mojHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS

6.5

6.6

Komb6unaropnoe mnpaBuno ymHoxenus. IlepecranoBku wu  daxropuan. Yucio
coueranuid. Tpeyronpauk [lackans. @opmyna bmHoMa HproToHa
bunapHblli cnyuaiiHpli ONBIT (MCHBITaHUE), YycllieXx U Heynada. HesaBucumsie

ucnbiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHUI 710 ITepBOro ycnexa. Cepusi He3aBUCUMBIX
ucnbITaHui bepHym

6.7

CnyyvaitHast BenumumHa. Pacrmpenenenue BeposiTHOCTeH. Jlmarpamma pacmpenencHusl.
[Tpumepsl pactpeeneHuii, B TOM YHCiIe TeOMEeTpHIeckoe U OMHOMHAIIbHOE

11 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

5.2

UucnoBple XapaKTEpPUCTUKH CIy4YallHBIX BEIMYMH: MaTeMaTHYeCKOoe OXHJIaHue,
JUCIIEpCUsl U CTaHJApPTHOE OTKJIOHEHME. lIpuMepsl NpHMEHEHUs MaTeMaTHYECKOIO
OXKMJaHMUs, B TOM 4YHCIIe B 3aJayax W3 IOBCEAHEBHOW >XM3HU. MaTemaruueckoe
OXKUJlaHue OMHApHOM Ciy4alHOW BEJMYMHBI. MaTeMaTu4yeckoe OXXKUIAHHWE CYyMMBbI
CIIy4aifHbIX BeJIMYMH. MaTreMaTudyeckoe 0XHJaHWuEe U JUCIEePCUsi TEOMETPUUECKOro U
OMHOMMAJILHOTO pacrpeaeaeHui

3akoH OOJNBIIMX YHCENl W €ro poiib B HayKe, MpHpojae M odiiecTBe. BrIOOpOUHBIiA
METOJ UCCIIENOBAHUN

5.3

[Ipumepbl  HeMpepbIBHBIX  CAy4yailHBIX  BenWuuH. [loHSATHE O  TUIOTHOCTH
pactpeneneHus. 3aayu, MPUBOJAIINE K HOPMAIbHOMY pactnpesnenennto. [lonsarue o
HOPMaJILHOM paclpe/ieIeHUN




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3y/JIbTATAM OCBOECHHS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHusi

Bnagenue metonamu J0Ka3aTeNnbCTB, AITOPUTMAMU PEIICHUS 3aJa4; YMECHHE
dopMynIHpoBaTE W ONEPUPOBATH MOHATUSAMHU: ONpEICICHHE, aKCHoMa,
TeopeMa, CIEACTBHE, CBOMCTBO, NPHU3HAK, J0KA3aTEJIbCTBO, PaBHOCHUJIbHBIC
(GOpMyIHpPOBKH; TPHUMEHSATh HX; yMeHue (opMmynupoBath oOpaTHOE W
[IPOTUBOIIOJIOKHOE YTBEPKIACHUE, NPUBOJUTL IPUMEPLI U KOHTPIIPUMEDHI,
HCIIOJIB30BaTh METOH MaTeMaTHYECKOU WHyKLHH; IIPOBOJUTH
JIOKa3aTelIbHbIE PACCYKICHHUS IPHU PELICHUH 3a1a4, OLEHUBATH JIOTUYECKYIO
IIPaBUJIIBHOCTb PACCYXKICHUIN; YMEHUE ONIEPUPOBATH IOHATUSAMU: MHOXKECTBO,
[IOJAMHOKECTBO, OIEpalMM HaJ MHOXKECTBAMHU; YMEHHUE HCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN aIlliapaT I OIUCAaHUs PEAIBHBIX IPOLECCOB U
SBJICHUH W NpU pelIeHUM 3ajJady, B TOM 4YHCIE M3 APYruX Yy4eOHbIX
NPEMETOB; YMEHHUE OIEPUPOBATH MOHATUSAMU: Tpad, CBSI3HBIN Tpad, AepeBo,
UK, Tpad Ha IUIOCKOCTH; YMEHHE 3ajaBaTb M ONMCHIBaTh TIpadbl
pa3IMYHBIMU CIIOCOOAMU; MCIIONIB30BaTh rpadbl IPH PEICHUN 3314

YMeHne onepupoBaTh MOHATUSMU: HATypaJlbHOE YHCIO, LEJI0E€ YHUCIO,
CTENEHb C IENBIM TOKa3aTesieM, KOPEHb HAaTypaJIbHOW CTENEeHM, CTENEHb C
palMoOHANbHBIM TOKAa3aTeJIeM, CTENEHb C JEUCTBUTENBbHBIM IOKa3aTeleM,
norapuM yucia, CHHYC, KOCHHYC U TAaHT€HC MTPOU3BOJIBHOTO YHCIIAa, OCTATOK
M0 MOJYJIO, PAlMOHAJIBHOE YHCIO, HPPALUOHAIBHOE YHUCIO, MHOXECTBA
HATypaJbHBIX, LEJBbIX, PAIMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE
UCIIONIb30BaTh TPU3HAKU JIETMMOCTH, HAMMEHBIIUN OOMMNA AeTUTeNb U
HaMMeEHbIllee O00IIee KpaTHoe, aaropuT™M EBKiMma mpu pemieHud 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMH CUCTEMAMH CUUCIICHUS; YMEHUE
BBITIOJIHSITh BBIYMCIICHUE 3HAYEHUW U MPeoOpa3oBaHUsl BBIPAKEHUU CO
CcTemeHsMH u Jorapudmamu, mpeodOpa3oBaHUs JPOOHO-PAIIMOHATBHBIX
BBIPDOKECHHUI; yMEHHE OIEepUPOBaTh TMOHATHUSAMH: I[IOCJIEIOBATEILHOCTD,
apudmeTnueckas MPOTPECCHs, TEOMETpUYEcKas MporpeccHsi, OECKOHEYHO
yOBIBaroIas reoMeTpudecKas MIPOTPECCHS; yMEHHUe 3a/1aBaTh
MOCIIEOBATEIHPHOCTH, B TOM YHCIE C MOMOIIBI0 PEKYPPEHTHBIX (OPMYI;
YyMEHHE ONEPHPOBATh TMOHATUAMH: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YHUCJa, MOAYJIh W apryMEHT KOMIUIEKCHOTO ducia, ¢opma
3aMUCH  KOMIUIEKCHBIX YHCEN (reoMeTphdYecKas, TPUTOHOMETPHUYECKas W
anreOpandeckas); yMeTh MPOU3BOIUTH apu(METHUYECKHe JIEHCTBUS C
KOMIUIEKCHBIMA ~ YWCJIAMH;  TPUBOJUTH  TPUMEPHl  HCIIOJIH30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATHUSAMHU: MaTpuma 2x2 u 3x%3,
OTIPENICTTUTENh MATPHIII, TEOMETPUIECKUN CMBICI OMIPEACIIUTEIIS

YMeHue omnepupoBaTh MOHATHSAMH: palHdOHANbHbIE, WPpPaLUOHAIIbHBIE,
MOKa3aTelbHbIC, CTENCHHBIE, JOorapudMHUUECKUue, TPUTOHOMETPHUSCKUE
YpaBHEHUS M HEPAaBEHCTBA, UX CHCTEMbI; YMEHHE ONEPUPOBATHh MOHATUSIMHU:
TOXKJIECTBO, TOXJIECTBEHHOE IMpeo0pa3oBaHHUe, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHHI 1 HEPaBEHCTB, PABHOCWIIBHOCTh YpaBHEHUH, HEPAaBEHCTB




" CUCTCM; YMCHUC PCIIATh YpaBHCHUA, HCPABCHCTBA U CUCTEMbBI C ITOMOIIbBIO
pa3IMyHBIX NPUEMOB; pellaThb YpPaBHEHHUs, HEPABEHCTBA M CHCTEMBI C
napamMeTpoM; HNPUMCHATbL YPaBHCHUSA, HCPABCHCTBA, HUX CHUCTCMbI JJId
pellieHrs MaTeMaTHYeCKUX 3ajlad U 3aJad U3 pazlIu4HbIX 00JacTeil HaAyKu U
peaJbHOU JKU3HU

YMeHue omepupoBaTh MOHATUAMHU:  (QYHKIMSA, YETHOCTh  (PyHKIMH,
HNEPUOJUYHOCTh  (DYHKIMH, OrPAaHUYEHHOCTh (PYHKUIUH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (YHKIMHM, HauOoJibllee M HAaWMEHbIIEe 3HAUYCHUS
(GYHKIMU Ha NPOMEXYTKE, HeNpepblBHAs (DYyHKLUSA, aCUMITOTHI Ipaduka
¢yHKIMU, TiepBasg M BTOpas MPOU3BOAHAS (YHKIMH, TCOMETPUYECKUN H
¢u3nyeckuil  CMBICI  IPOM3BOJHOW, IepBOOOpa3Has, ONpeAcIEHHBIH
UHTETpal; YMEHHE HaXOIUTh AaCHMIITOTHI rpaduka (YHKIHH; yMEHUE
BBIUUCIIATh [TPOU3BOJHBIE CYMMBI, IIPOM3BECHUS, YACTHOTO U KOMIIO3ULIUU
(GyHKIMH, HAXOJUTH ypaBHEHHE KacaTeNbHOW K rpaduky (YHKIWHU; yMEHHE
HAXOJUTh IPOM3BOJHBIE IEMEHTAPHBIX (PYHKLMH; yMEHUE HCIOJIb30BaTh
NPOM3BOJHYIO JJIsi HWCCIeNOBaHWS (YHKIUH, HAXOOUTh HAWOOJIBIINE U
HalMEHbIIME 3HaueHWss (QYHKIMHA; CTPOUTh TIpaMKd MHOTOWIEHOB C
UCTIOJIP30BAaHUEM  amlmapara MaTeMaTHYeCKOro  aHalW3a; IMPHUMEHSTh
IPOM3BOJIHYIO JUISl HAXOXKJICHHS HAWJIy4lIero peleH!s B PUKIIAIHbIX, B TOM
YHCIe COIMAIbHO-DKOHOMUYECKMX M (PHU3MUECKUX 3a/avax; HaxOIUTh
WIoIaAu U 00BEMBI (UIyp € HMOMOIIBI0 MHTErpana; MPUBOJUTH MPUMEPHI
MaTeMaTHYECKOTO MOJEIMPOBAHUS C TOMOUIbI0 A depeHnanIbHbIX
YpaBHECHUH

YMeHue onepupoBaTh HNOHATHAMM: rpaduk ¢GyHKuuMu, oOpatHas (yHKIMA,
KOMIO3UIMS (QYHKIUHM, JUHEHHas QYHKIOMs, KBaApaTU4Has QYHKIMS,
pauvoHanbHas (QyHKIUS, CTeneHHas (YHKLUUSA, TPUTOHOMETPUYECKUE
¢yHKIMM, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKLIMHU, MOKa3zaTelbHas |
jgorapupmuueckass (QYHKIMM; YMEHME CTPOUTh TpaUKH H3yYEHHBIX
(GyHKIUH, BBIOJIHATH MpeoOpa3oBaHus IpadUKoB (PYHKIMHA, HUCIIOJIB30BAThH
rpaduKy JUIsl U3y4eHHs MPOLIECCOB M 3aBUCUMOCTEH, NP pPeLIeHUH 3a/1ad U3
OpyruX y4eOHBIX TPEIMETOBH 3agad M3 peajbHON JKU3HH, BBIpaXXaTh
dopMynaMu 3aBHCUMOCTH MEXIY BEITUUYMHAMM; HCIIOJIb30BaTh CBOWCTBA U
rpadukn  QyHKOWA [UIS pelIeHus ypaBHEHHMH, HEpaBEHCTB W 3amad C
napamMeTpamMM; H300pakaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOXKECTBA
pEelIEHU YpaBHEHU, HEPABEHCTB M UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCIE Ha
MPOLEHTHI, JOIM M YacTH, Ha JBH)KEHHUE, padoTy, CTOMMOCTh TOBapoB U
yCIyT, HAJIOTH, 3a/laud U3 OO0JIACTH YTpaBJIEHUs JUYHBIMH U CEeMEHHBIMHU
¢buHaHCaAMM); COCTaBJIATH BBIPAKEHHUS, YypaBHEHHUS, HEPABEHCTBA U HX
CUCTEMBI [0 YCIOBHUIO 3aJa4yH, MCCIEAOBaThb IIOJyYCHHOE pELICHUE W
OLICHMBATh IPaBIOINOJ00OHOCTh pE3YyJbTaTOB; yMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallMM Ha s3bIKE MaTEMaTUKHU; COCTAaBJIATb BBIPAXKECHUS,
YPaBHEHUs, HEPABEHCTBA M MX CHCTEMBI IO YCJIOBMIO 3aJa4M, MCCIEN0BATH
IOCTPOCHHbIE ~ MOJENIM C  HCIOJIb30BaHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTaT

VYMeHue omnepupoBaTh HOHATHSAMH: cpenHee apudMeTndeckoe, MenuaHa,
HanOoJpIllee M HaWMEHbIIEe 3HAYCHMS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE W3BJIEKaTh, HHTEPIPETHPOBATDH
uHpOpPMaLIMIO, TPEACTAaBICHHYI0 B Ta0iuIax, Ha Auarpammax, rpadukax,
OTPaXKAIOUIYI0 CBOMCTBA PEAIBHBIX IPOIIECCOB W SIBICHU; IPEICTaBIATh




uHbOpMAILlMI0O C TIOMONIbIO  TAaOJMWI] ©  JgUarpamM; HCCIEAO0BaTh
CTATHCTUYCCKUE JaHHBIC, B TOM 4YHCIE C HPUMCHCHHEM TpauuecKux
METOJIOB U JJIEKTPOHHBIX CPEICTB; TpapUUeCcKH HCCIECIOBATH COBMECTHBIC
HAOJIIOJICHUS C IIOMOIIBIO TUarpaMM pacCeUBaHUs M JIMHESHHON perpeccuu

VYMeHue onepupoBaTh NOHATHAMMU: CIIy4dailHbII ONBIT U CilydaiiHOE COOBITHE,
BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM I'paMuECKUX METOAOB; IPUMEHSTH (POPMYJIbI CIOKEHHS U
YMHOXXEHUSI BEPOSATHOCTEH, (OpMyIy TMOJHOH BEPOATHOCTH, (HOpMyITy
bepHynnu, komOuHaTOpHBbIE ()aKThl U (OPMYJIbI; OLEHUBATh BEPOSITHOCTH
pearbHBIX COOBITHH; yMEHHE ONEpUPOBATh IMOHATHAMHU: CIydaiHas
BEJIMYMHA, PACIpPEIEICHHE BEPOATHOCTEM, MaTEMaTHYECKOE OXHUAAHHE,
JHCTIEPCHUs M CTAaHAAPTHOE OTKJIOHEHHWE CIydyailHOH BEIMYMHBI, (YHKLIUU
pacrpeneneHuss W IUIOTHOCTM  PaBHOMEPHOIO,  II0OKA3aTEJIbHOTO H
HOPMAaJIbHOT'O PAaCIpEEICHU; YMEHUE UCIOJIb30BATh CBOMCTBA M3YyYEHHBIX
pacnpeneneHuil JUisl PELIeHHMs 3a]ad; 3HAKOMCTBO C IOHSATHSAMM: 3aKOH
OOJBIIMX YKCEN, METOJbl BHIOOPOYHBIX HCCIIEIOBAHUI; YMEHUE MPUBOAUTH
OpUMEpbl  MPOSIBICHHUsS 3aKOHAa OOJBIIMX 4YHCEd B NPUPOAHBIX U
OOLIECTBEHHBIX SIBJICHUSX; YMEHHE OIEpUPOBATH IOHATUSMU: COUYETAHUE,
NEPEeCTaHOBKA, YMCIIO COYETAHUHM, YHUCIO NEepecTaHOBOK; OMHOM HbroTOHa;
YMEHHE TPUMEHATH KOMOMHATOpPHBIC (DaKThl M PACCYKICHHUS IS PEHICHUS
3ajjay; OLIGHUBAaThb BEPOSTHOCTH  pEAbHBIX  COOBITHH;  COCTaBIAThH
BEPOSITHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH NIOJYYEHHBIA PE3YJIbTaT

VYMmenue  onepupoBaTh  MOHATUSAMM:  TOYKA, NOpsiMas,  IUIOCKOCT,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIA, IUIOCKUWA Yrojl, ABYTPaHHBIM
YroJl, TPEXTPAHHBIN YTOJ, CKPEIIMBAIOIIMECA MNPSIMBIE, MAPAIIIEIBHOCTh M
NEePHEHANKYISIPHOCTh MPAMBIX U IUIOCKOCTEH, YTOJd MEXAY MPSIMBIMH, YTOJ
MEXKly TPSMOW U IUIOCKOCTBIO, YIOJI MEXIY IJIOCKOCTSIMU, PACCTOSIHUE OT
TOYKHM [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY IPSIMBIMHU, PACCTOSHUE MEXKIY
MJIOCKOCTSIMU; YMEHHUE WCIIOJIH30BaTh MPHU PEIICHUH 3a/1a4 N3YUEHHBIE (PaKThI
U TEOpeMbl IUIAHUMETPUU; YMEHHE OLIEHHWBaTh pa3Mepbl O0OBEKTOB
OKpPYXAaIOIIero MHUpa; CTPOUTh MATEMAaTHYECKHE MOJEIH C TOMOIIbIO
FEOMETPUYECKUX TIOHATUH M BEJIUYMH, pellaTh CBA3aHHbIE C HHUMH
MPAKTUYECKHUE 3a/1a4U
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YMeHue omnepupoBaTh MOHATHSMM: IUIOMIAAL (UTYphl, 00BEM (UrypHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHUK, CEYEHHE MHOTOIpaHHUKA, KYO,
napajjenenunes, npusMa, nupammuaa, Gurypa U MOBEPXHOCTh BpAIICHUS,
WINHAP, KOHYC, Iap, cdepa, IUOmans cepbl, IUIOMEAAb IOBEPXHOCTH
OUpaMUIbl, MPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyOa, MPsIMOYTOJIHHOTO
napajuiesienune1a, TMpaMubl, IpU3MbL, IIIMHIPA, KOHYca, 11apa, pa3BépTKa
MIOBEPXHOCTH, CEUYEHUS KOHyca M IWUIMHJApPA, NapajuielbHbIE OCH WIN
OCHOBAHHIO, CEYEHME IIapa, IUIOCKOCTh, Kacaromascs cdepsl, LUIMHIPA,
KOHyCa; yMEHHE CTpPOUTh CEYEHHWE MHOTOTpPaHHUKA, H300paxkaTh
MHOTOTPaHHUKHU, (UTYypbl U MOBEPXHOCTH BpAaIllEHUS, UX CEUEHHUs, B TOM
YuCcie C MOMOIIBbIO DJIEKTPOHHBIX CPEACTB; YMEHUE IPHUMEHATH CBOMCTBA
FEOMETPUUECKUX (UTYp, CaMOCTOSTENBHO (OPMYIUPOBATh ONpPEEICHUS
U3y4aeMbIX (UTyp, BBLABHraTh TUIOTE3bl O CBOWCTBAX M IpH3HAKax
reoMeTpuueckux (uryp, OOOCHOBBIBAaTBWIIM OIIPOBEpraTb HX; YMEHHE
IPOBOJIUTH KIACCU(PUKAHMIO QUTYD 1O PA3IUYHBIM MPU3HAKAM, BBITOJIHATH
HE00XO0IMMBIE TONOJTHUTENIbHbBIE TOCTPOCHHUS
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YMeHue  omnepupoBaTh  MOHATUSMHU:  JBHKEHHE B  IMPOCTPAHCTBE,
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napajuleNbHBIA TIEPEeHOC, CHUMMETPHS Ha IUJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOAOOWsA, TMOAOOHBIE (QUTYPBI, YMCHHE
pacro3HaBaTh paBHbIE M MOAOOHBIE (UTYPH, B TOM YHUCIE€ B MPUPOJE,
UCKYCCTBE, apXUTEKTYype; UCIIOJIb30BaTh I€OMETPUYECKHE OTHOIICHUS TPU
peIIeHWH 3a]a4; HAaXOJUTh TEOMETPUYECKUE BEIMYUHBI (IJIMHA, YTOJ,
IIOIaAb, 00BEM) MIPH PEIICHUU 3a/1a4 U3 JIPYTHX YYCOHBIX MPEAMETOB U W3
peabHOM KM3HU; YMEHHUE BBIYHCISITH T€OMETPHUYECKUE BEITUYHMHBI (JIJTMHA,
yroi, IUIomaab, OO0BEM, IUIOMIAJ b IMOBEPXHOCTH), HCIOJIB3Ysl H3yYCHHBIC
GopMyIIbI ¥ METONbI, B TOM 4YHUCIEC: IUIOMIaJb MOBEPXHOCTH MHUPAMUIBI,
NPU3MBI, KOHYCa, IIWJIHHIPA, TIoMAab chepbl; 00bEM KyOa, MPSIMOYTOJIHHOTO
napajuieNienune1a, TupaMubl, TPU3MbI, [IUIUHAPA, KOHYyCa, 1apa; YMEHUE
HaxOJIUTh OTHOIIICHHE 0OBEMOB MOJJOOHBIX PUTYP

YMeHue ONCpHUPOBATh MNMOHATUAMU: NPAMOYTOJIbHAA CHCTEMa KOOpJAWHAT,
BCKTOpP, KOOpAUMHATBI TOYKH, KOOPAHMHATBI BEKTOPA, CyMMa BCKTOPOB,
IMPpOU3BCACHUC BCKTOpa Ha YHCIO, Pa3jIoO’)KCHHUEC BCKTOpa II0 633H0y,
CKaJIIpHOC  MMPOMU3BCACHUC, BCKTOPHOC IPOU3IBCACHHUE, YIOJd MCEKAY
BCKTOpaMU; YMCHUC HUCIIOJIB30BATb BCKTOpHHﬁ n KOOpI[I/IHaTHHﬁ METOH IJIA
PCIICHMA TCOMCTPUYICCKHUX 3a/1ad M 3a1a4 JPYyIrux y‘-Ie6HBIX npeamMcToOB
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YMeHue BpIOMpaTh MOAXOAALIUN METOJ JJsl PELICHHs 3aJaud; NOHMMAaHUE
3HAYMMOCTH MAaTE€MaTUKHM B M3YYEHUU MPHUPOJIHBIX U OOLIECTBEHHBIX
IIPOLIECCOB M SIBJICHUM; YMEHUE paclo3HaBaTh MPOSBICHHUE 3aKOHOB
MaTEMaTUKUd B HCKYCCTBE, YMEHHME IPHUBOJUTH MPUMEPHI MaTEMaTHYECKHUX
OTKPBITHIA POCCUMCKOM U MUPOBOM MAaT€MaTHYECKOW HAYKH



INIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucna v BbIYKCICHUS
1.1 | HarypasbHble u nenble uncna. [Ipu3Haku JenMMOCTH LIEIbIX YHCE
19 Panmonanbubie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, MPOIEHTHI, 0ECKOHEUHBIE
HEepUOIMYECKUe 1pooH
13 Apudmernueckuit KOpCHB HATypaJbHOH creneHu. JleHCTBHS ¢ apupMETHUYECKUMHU
KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenenp ¢ 1enbiM mokaszateneM. CTelneHb ¢ palMOHAJIbHBIM IoKa3areneM. CBoiicTBa
CTETICHU
15 CuHyc, KOCHHYC U TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIOBOr0 apryMeHTa
1.6  Jlorapudwm uncna. JlecaruuHble U HATypaabHbIC JOTapU(MBbI
JeiicTBuTenpHble yKciaa. ApupMeTHYECKHe ONepaluu C ACHCTBUTEIbHBIMH YHCIAMU.
1.7  TlpubGmmwkéHHBIE BBIYMCICHUSA, NPaBUIa OKPYTJICHHS, NMPHUKHUIKA U OICHKA pe3yJbTara
BBIYHCIICHUM
1.8 | IIpeoOpazoBaHue BHIPAKCHHMA
1.9 KomrmuiekcHbie yncia
2  YpaBHEHHUS M HEPABEHCTBA
2.1  Ilensle u qpoOHO-palMOHATIHHBIE YPABHEHUS
2.2  VppaunuoHanbHbIE YpaBHEHHS
2.3  Tpuronomerpuueckue ypaBHEHUS
2.4  TlokasarenbHble U JIorapu(MUUYEeCKUe YpaBHEHUS
2.5 | llensle u ApoOHO-pallMOHATIBHBIE HEPABEHCTBA
2.6  VppanuoHanbHbIE HEPABEHCTBA
2.7  TlokasarenbHble U JIorapu(MuUecKre HepaBeHCTBA
2.8  TpuroHomerpuueckue HEpaBeHCTBA
2.9  CucreMsbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CHCTEMBI C ITApaMeTPpaMu
2.11 Matpuna cucteMbl TUHEHHBIX YpaBHEHUH. ONpenenuTeslb MaTPHIIBI
3  Oysknwm U rpaduku
31 OyHkMs, crnocoObl 3amanus ¢yHKkuumu. ['paduk  ¢yHkuuu. BzanMHO oOpaTHBIE
¢yukuuu. YétHeie 1 HeuéTHbIe pyHKIMU. [lepuognueckue GpyHKIMMN
OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHul Gpynkuuu. Hynu ¢ynkuun. [TpomexyTku
3.2 | 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMU. MaKCUMyMBI 1 MUHUMYMBI
¢ynkuuu. Hanbonpuiee u HauMeHblIee 3HaueHNe QYHKIIMHY HA IPOMEXKYTKE
33 CrenenHas (yHKUUS ¢ HaTypaJbHBIM M IIeNIbIM Moka3aTeneM. E€ cBolicTBau rpaduxk.
CgoiicTBa u rpaduk KopHs N-0ii cTeneHu
3.4 | Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduKu
3.5 | Iloka3arenbHas u norapupmudeckas GyHKIUU, X CBOMCTBA U rpaduku
3.6 | Touku pa3peiBa. AcUMNOTOTHI rpadukoB (yHKIMHA. CBOMCTBAa (YHKUUH, HEMPEPHIBHBIX




Ha OTPC3KC

3.7 | IlocnemoBaTenbHOCTH, CIIOCOOBI 3aaHMs II0CIIEN0BATEIHLHOCTEN
3.8 | Apudmernueckas u reomeTpuueckas nporpeccun. @opmyiia CloKHBIX MPOLIEHTOB
4 Hauana maTtemaTudeckoro aHaausa
4.1 | IlpousBoaHas pyHkimu. [Ipon3BogHbIC TIeMEHTAPHBIX (YHKIUI
[IpumeHeHre TNPOU3BOAHOM K HCCIEAOBaHWIO (YHKIMH HA MOHOTOHHOCTH U
4.2  skctpemyMmbl. HaxokieHue HaWOOINBIIETO W HAaWMEHBINET0 3HAa4YeHUS (YHKIUU Ha
OTpe3Ke
4.3  TlepBooOpa3nas. MHTErpa
5  MHosecTBa U JIOTHKA
5.1 | MHoXecTBO, onepamnuy HajJa MHOKecTBaMHu. [{narpammel Ditsiepa — Benna
5.2  Jloruka
6 | BepoATHOCTH U CTaTHCTHUKA
6.1 OmucaTenbHas CTAaTHCTUKA
6.2 BepositHOCTB
6.3 KombOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha IJIOCKOCTU
7.2 TlpsiMbIe ¥ TUIOCKOCTH B TPOCTPAHCTBE
7.3 | MHOrorpaHHUKH
7.4  Tena u mMOBEPXHOCTH BpallleHUs
7.5  KoopauHaTbl 1 BEKTOPHI










